SUMMARY Cervical biopsy samples from 67 patients who had various grades of cervical intraepithelial neoplasia (CIN) or who showed evidence, in the form of koilocytosis, of human papillomavirus (HPV) infection of the uterine cervix, and from 10 women with normal cervices were examined. Cryostat sections from the biopsy samples were stained using monoclonal antibodies to T6, a Langerhans' cell marker, and to major histocompatibility complex (MHC) class II antigens (HLA-DP, DQ, and DR These findings support the view that there is a localised disturbance of immune function in both neoplastic cervical epithelium and that infected with papillomavirus.
The association between human papillomavirus (HPV) infection and cervical intraepithelial neoplasia (CIN) has been well documented, and an increasing body of evidence suggests that this association is causal rather than casual.' Other factors probably also have a role, and recent reports of HPV DNA isolation from apparently normal cervical epithelium23 would support the hypothesis that the disease develops by a multistep process.
The nature of an effective immune response to papillomavirus infections is not well understood, although cell-mediated immunity is thought to be more important than humoral immunity.4 A deficient immune response to HPV may permit the development of intraepithelial neoplasia, and a reduction in the number of antigen presenting cells has been shown in both papillomavirus infected' and neoplastic cervical epithelium. 8 The predominant antigen presenting cell in squamous cervical epithelium is the Langerhans' cell, a dendritic cell which may be identified by the use of Accepted for publication 3 September 1987 monoclonal antibodies to the common thymocyte antigen T6,9 or to major histocompatibility complex (MHC) class II antigens.'0 The ability of the Langerhans' cell to present foreign antigen to T lymphocytes depends on the expression of surface MHIC class II antigens." The level of MHC class II antigen expression by Langerhans' cells is known to vary'2 and may reflect the state of "activation" of the cell. The recent widespread availability of monoclonal antibodies now facilitates study not only of the framework determinants common to all MHC class II antigens, but also the non-polymorphic products of the individual known class II loci HLA-DP, DQ, and DR.'"'5 254 abnormal cervical cytology were studied. Seven women (aged 20-38) who had been referred to the colposcopy clinic for other reasons (four women on account of clinical concern about the appearance of the cervix and three women because of post-coital bleeding) and who had no cytological, colposcopic, or histological evidence of CIN were included as controls. Three women (aged 33-41) undergoing total abdominal hysterectomy for benign conditions, with a history of normal cervical cytology, were included as further controls.
A cervical biopsy sample was taken from the transformation zone of each patient and control. All the samples from the patients came from an area of colposcopic abnormality while those from the seven colposcopy clinic controls came from an area of suspected colposcopic abnormality within which no histological evidence of CIN or HPV infection was subsequently found. Those from control patients undergoing hysterectomy were taken within 15 minutes of the uterus being removed from the patient. The specimens were snap frozen on dry ice and stored at -80°C until processed further. An 8 um cryostat section was cut from the centre of each and prepared for routine histopathological examination with a conventional haematoxylin and eosin stain. CIN was classified according to recognised criteria. ' The optimal dilution of antibody made in 2% normal rabbit serum was determined by titration. Negative The significance of the difference between each group and the control group was calculated using the Mann-Whitney U test.
Results

DISTRIBUTION AND NUMBERS OF LANGERHANS' CELLS
In specimens taken from normal cervical transformation zones Langerhans' cells were found predominantly in the lower half of the epithelium (fig 1) . The slender dendritic processes stained strongly with DAKO T6 and appeared to link adjacent Langerhans' cells. No significant differences in Langerhans' cell morphology, distribution, number, or MHC class II expression were seen if biopsy samples from the two groups of normal controls were compared. In specimens taken from areas of CIN (fig 2) Langerhans' cells were distributed throughout the entire thickness of the epithelium and their dendrites were much shorter and less numerous. HLA-DQ negative cells may reflect the limit in sensitivity of the technique used.
Most published work suggests that the expression of HLA-DQ and HLA-DP antigens have the same functional importance as the expression of HLA-DR.2 27 Navarette et al,28 29 however, proposed that HLA-DQ has a function distinct from HLA-DR. They report that while HLA-DR is implicated in the induction of the proliferation of helper/inducer T lymphocytes, HLA-DQ has a predominantly modulatory function entailing the generation of suppressor or cytotoxic T lymphocytes, or both. This may be of relevance to the present study, as an increase in the relative proportion of cytotoxic/suppressor T cells has been reported previously in CIN. 30 The increase may be related to the increased expression of HLA-DQ which we found to be particularly noticeable in CIN I, and which may permit a more rapid progression of the neoplastic process.
COMBINED USE OF CONTRACEPTIVE PILL AND MHC CLASS II EXPRESSION
In this part of the study we found that Langerhans' cells were increased in number in the epithelium of the cervical transformation zone of users, compared with non users, and that this increase was significant in patients with CIN I ( 
